Effect of anti-neutrophil cytoplasmic antibodies on proteinase 3-induced apoptosis of human endothelial cells.
Wegener's granulomatosis is characterized by crescentic necrotizing glomerulonephritis and systemic vasculitis. Both proteinase 3 (PR3) and anti-neutrophil cytoplasmic antibodies (ANCA), directed against this enzyme, are thought to play a pathogenic role. PR3 has been shown to cause detachment and cytolysis of human umbilical vein endothelial cells (HUVEC) in vitro and to induce apoptosis of bovine pulmonary artery endothelial cells. In the present study we investigated the effect of PR3 and ANCA on the induction of apoptosis of human endothelial cells in vitro. HUVEC were cultured in the absence or presence of varying concentrations of PR3 for different time periods and apoptosis was assessed by three different methods. Staining of the cells with Hoechst 33258 and assessment of nuclear morphology by ultraviolet (UV) light microscopy revealed a dose-dependent induction of apoptosis, as determined by cell counts. A concentration of 8 microg/ml PR3 was found to induce 16% apoptosis after 16 h incubation. Analysis of apoptosis by flow cytometry using the terminal deoxynucleotidyl transferase-mediated dUTP-fluorescein nick-end labelling (TUNEL) method also demonstrated a dose-dependent induction of apoptosis by PR3. DNA fragmentation was confirmed by agarose gel electrophoresis. To investigate the effect of ANCA on PR3-mediated apoptosis, HUVEC were exposed to immunoglobulin G (IgG) from patients with Wegener's granulomatosis or systemic vasculitis, and from normal controls, in the presence or absence of PR3. Enhancement of PR3-mediated apoptosis was found in two of 10 IgG samples with anti-PR3 activity, whereas a reduction in apoptosis was observed in two others. Anti-MPO (myeloperoxidase)-positive IgG, six additional anti-PR3 positive IgG samples and control IgG samples did not have any detectable effect on apoptosis. These studies suggest that ANCA may modulate the relative degree of injury in some cases of Wegener's granulomatosis.